Introduction
THE non-malignant strictures of the bile ducts, which are sometimes termed benign or simple strictures, are comparatively rare. Fully 9000 of them are due to operative trauma of the bile ducts during cholecystectomy for gall-stones, exploration of the biliary passages in cases of choledocholithiasis, partial gastrectomy by the Billroth IL method for penetrating duodenal ulcer, or excision of a diverticulum of the second portion of the duodenum. The remaining 10% of benign ductal strictures are caused by fibrosis of the sphincter of Oddi, primary sclerosing cholangitis, choledochoduodenal fistula due to stone or duodenal ulcer, or by congenital lesions such as atresia of the bile ducts or choledochus cyst.
The benign or simple strictures of the bile ducts may be classified as follows:
A E. Fistula-choledochoduodenal due to stone or duodenal ulcer. F. Extrinsic pressure, e.g. chronic pancreatitis.
This address deals with three of these subjects: (1) Congenital atresia of the bile ducts. (2) Choledochus cyst. (3) Post-operative stricture of the bile ducts.
CONGENITAL ATRESIA OF THE BILE DUCTS Not more than 20 % are amenable to surgical treatment. One or more parts of the external biliary tract are either absent or exist as fibrous cords. The extent of such obliteration determines the operability of the case.
The clinical picture is similar in most cases. The outstanding symptom is jaundice which is present at birth or appears shortly afterwards. This is at first mild, the skin being merely tinted pale yellow, but it gradually increases until at the end of a month or so it is very intense and gives place to a greenish-yellow hue. The cirrhotic liver at the same time slowly enlarges and feels unduly hard on palpation, its edge being rounded and firm. The spleen is usually palpable. The stools are white, putty-like and acholic, while the urine is bile-laden and dark brown. It should be noted that the stools are always white from birth even though jaundice may not be noticed until the second or third week of life. The icteric index varies in different patients and from day to day in the same patient, ranging mostly between 50 and 200; the blood picture shows a secondary aneemia; the red cells are not unduly fragile, there is no microspherocytosis; the clotting time is seldom increased; the prothrombin values may be somewhat lowered; and the liver function tests all support a diagnosis bf obstructive jaundice.
The condition may be confused with icterus neonatorum, erythroblastosis foetalis, jaundice of hkmolytic sepsis, obstruction of the bile ducts by biliary mud or sand, congenital syphilis or familial hemolytic anemia.
Every attempt should be made to reach a diagnosis within the first four weeks of life and not to delay operation beyond the second month, as the majority of patients will die within six months if the obstruction is not relieved. A few patients, however, with complete congenital obstruction of the bile ducts have lived to be 9 to 24 months old.
The diagnosis can be arrived at with a fair degree of certainty by the end of the first month of life by a process of elimination, and sometimes much earlier than this. In other words, the diagnosis is arrived at with considerable certainty by excluding other causes of jaundice and by proving that the patient under investigation is undoubtedly suffering from obstructive jaundice.
The mortality of the patients with complete obliteration of the bile ducts is obviously 100%. Gross (1953) recorded 146 cases; in 119, nothing could be done on surgical exploration; in 27, the gall-bladder, hepatic duct or common duct was available for anastomosis to the duodenum or stomach, and of these 12 were cured. I can find records of only 3 cases of congenital atresia of the bile ducts successfully treated by surgery in this country. These were those of Beavan and Duncan (1946) , Durell and Halliwell (1952) and a personal case (Maingot, 1955) . To date only about 40 patients have been cured by some type of biliary intestinal anastomosis. In those instances the operation has consisted of anastomosing the bile duct (or gall-bladder) to the first portion of the duodenum, to the stomach, or to a loop of proximal jejunum.
CHOLEDOCHUS CYST, OR CONGENITAL CYSTIC DILATATION OF THE COMMON BILE Ducr
The condition is a congenital one and probably depends upon inequalities in the rate of epithelial proliferation during the stage of occlusion of the primitive choledochus. The epithelium is generally absent in the lining of the cyst wall, which is composed of dense fibrous inflammatory tissue. 96 cases were reported by Alonso-Lej et al. (1959) . Up to date over 400 authentic cases have been recorded and a further 20 doubtful ones.
Although the distal portion of the common duct is generally narrowed or stenosed, a great diversity of findings in this region has been reported: valve folds, abnormal course of the duct through the duodenum or one or more kinks in its course. In a number of instances the calibre of the terminal end of the bile duct has been adequate.
The disease is congenital in origin, the Japanese race and the female sex being particularly affected. 82 % are under 30 at the time of operation. Pain, jaundice and epigastric mass constitute the classical diagnostic triad. As a rule, the signs and symptoms of biliary obstruction, pressure effects on adjacent viscera and biliary cirrhosis are intermittent, but progressive in their severity. A painless ovoid or rounded mass can often be felt in the right upper quadrant of the abdomen. Excretion pyelography, intra-venous cholangiography and barium examination of the stomach and duodenum are necessary as the disease mimics mucocele of the gall-bladder, cyst of the head of the pancreas, right hydronephrosis or hydatid disease of the liver.
Operative Treatrhent
Removal of the cyst (and gall-bladder) with anastomosis of the stump of the hepatic duct to the duodenum or jejunum is the treatment of choice. Choledochocystojejunostomy (combined with entero-anastomosis) has a low mortality and morbidity and is considered by most authorities to be an adequate procedure, although subsequent contraction of the stoma and biliary cirrhosis are not uncommon.
Before the advent of antibiotics, the operative mortality of cysto-enteric shunts was high-in the region of 30 %. In recent years this has been reduced to about 10%, but 30% have recurrence of symptoms following operation and the majority of these succumb to biliary cirrhosis and portal hypertension within a period of three years.
The death-rate following excision of the cyst combined with hepaticojejunostomy (and jejunojejunostomy) is approximately 15%, but the late results are superior and more permanent than those which follow Roux-Y choledochocystojejunostomy.
POST-OPERATIVE STRICTURES OF THE BILE DUCTS
Post-operative stricture of the bile duct is one of the most tragic complications seen to-day in the practice of abdominal surgery.
The occurrence of a bile-duct stricture is a catastrophe not only to the patient but to the surgeon who performs the operation. The extent of the tragedy can be gauged by remembering that 70% of the patients are women under the age of 50, and that only about 60% are permanently cured by a reconstructive procedure.
It is estimated that some 30 % of such patients will eventually die from the attempts made to repair the stricture or from the effects of intermittent or complete biliary obstruction. Many have had several unsuccessful operations for relief of the obstruction before being referred to a specialist in this field. Patients have been sent to me, deeply jaundiced and cirrhotic, who had had as many as six or seven previous operations for the correction of strictured ducts.
It is impossible to estimate the incidence of post-operative stricture of the bile passages, but there is no doubt that injuries of the common duct related to cholecystectomy have increased, and it cannot be questioned that the number of common-duct injuries is much too great. Cattell and Braasch (1959) have recorded a series of over 1,000, and at the Mayo Clinic the yearly average number of such reconstructive operations is about 80.
This lecture is based on the experience gained in performing 98 operations upon 67 patients for bile-duct strictures during the last twentyfive years.
About 80% of all benign or simple strictures of the bile ducts are the result of surgery and this unfavourable aspect of surgery of the gallbladder is sometimes used by physicians to justify conservative measures for the patient suffering from gall-stones with minitnal or no symptoms. Statistics show that cholecystectomy for calculous cholecystitis, with or without exploration of the bile ducts, yields excellent results in about 85 %, and that the operative mortality is low, rarely exceeding 1 % in uncomplicated cases.
The operative death-rate in surgery of the biliary tract is related to the delayed treatment of gall-stones and to the incidence of jaundice and/or choledocholithiasis. As more and more patients are subjected to cholecystectomy, an increasing number of common-duct strictures are observed, not only in this country but also abroad, notably in America. Almost invariably they are avoidable.
The grave consequences of stricture of the bile duct do not rest entirely on the extreme and protracted morbidity but also on the frequent necessity for one or more repair operations with their attendant economic loss and distress and on the immediate and delayed post-operative mortality.
It is more important to continue teaching the method of prevention of these strictures than it is to detail technical methods of reconstructing the bile duct. The seriousness of these surgical mishaps is so great that minute attention to the details of operative procedures on the biliary tract should be constantly stressed. -
Causes
For the sake of convenience, the causes of post-operative stricture of the bile ducts are best discussed under the following headings:
(1) Hamorrhage from the cystic artery, from an accessory cystic artery or from the right hepatic artery during excision of the gall-bladder.
Bleeding from the cystic artery or from an accessory cystic artery can be controlled by Pringle's method, which consists in inserting the index finger of the left hand into the foramen of Winslow and then compressing the structure in the free border of the gastrohepatic omentum, when the bleeding point can be visualized, picked up and ligated with relative speed and security.
It is possible to divide the right hepatic artery inadvertently when it runs parallel with and close to the neck of the gall-bladder before giving off its stumpy branch-the cystic artery; or, again, in retrograde cholecystectomy, the curving right hepatic artery may be rendered taut or acutely angulated, and if a hemostat is applied to the cystic duct in such cases, the lower end of the right hepatic artery will be tied to the cystic duct, while the top end will retract into the hidden recess behind the common hepatic duct and into the depths of the portal fissure. In this latter situation, the hiemorrhage is most difficult to control by any method, and the identification and secure ligation of the retracted upper end of the artery requires great skill.
As I have frequently stated, brisk bleeding from one of these arteries, a pool of blood, and a blind plunge with a hwmostat for the spurting point, will frequently lead to a number of tragic events.
(2) The easy cholecystectomy.-The easy cholecystectomy, during which too much traction on the gall-bladder and cystic duct has led to tenting of the common ducts and to ligation and excision of a-segment of these ducts. The easy case in a visceroptotic patient with a loosely attached gallbladder, the hurried operation, and the overconfident surgeon lacking in technical skill, all constitute a poor combination.
(3) The difficult cholecystectomy.-Cholecystectomy is indeed a most difficult undertaking in cases where the gall-bladder is small, shrunken, fibrotic and partly calcified, and lies high up close to the hilus of the liver. It often abuts against the common hepatic duct or the right hepatic duct, the planes of cleavage are difficult to identify, the arteries are distorted and are encased in a sheaf of dense fibrous tissue, and in some instances there may even be a fistula between the gall-bladder itself and the duct. In such difficult cases it is advisable to open the common bile duct below the cystic duct, where it is readily accessible, and to insert a Liston sound into the right hepatic duct, this sound serving as a useful guide to the surgeon during his dissection.
Again, in some cases of acute cholecystitis the ducts may be unapproachable owing to the density of the adhesions and complete obscuration of the ducts and vessels by cedematous tissue. In such instances the wise surgeon will play for safety and perform cholecystostomy rather than blindly excise the inflamed organ or carry out a partial cholecystectomy.
The surgeon has to be on his guard also, where the cystic duct opens into the right hepatic duct; where it is unusually long, emptying its contents into the retroduodenal portion of the choledochus; and where no cystic duct is present, i.e. where the neck of the gall-bladder opens directly into the main ducts.
(4) Suturing the cut edges of the right margin of the gastrohepatic omentum too tightly over the bile duct after cholecystectomy or choledochostomy.-It is inadvisable to suture this omentum over the small area occupied by the stump of the cystic duct and the cystic artery as, should there be any post-operative bleeding or discharge of bile, these fluids will accumulate in the retroperitoneal tissues occupied by the bile duct. Should infection supervene in this space, the subsequent fibrosis may lead to stricture formation.
(5) Slipping of the ligature which has been applied to the cystic duct and/or the inadvertent division of an accessory hepatic duct.-In such instances a localized collection of blood and infected bile may pool and surround the ducts and in time cause a dense fibrous contraction of these passages. Bile is not only a cytolytic agent, but also a well-known sclerosant.
It seems probable to me that some of these cases of post-operative stricture of the bile passages are due to destruction of the bile ducts by the necrotizing effect of bile that has collected in the peritoneal cavity and pooled in the region of the ducts. The necrotizing and cytolytic effects of bile salts were demonstrated by Flexner and others many years ago, and have been amply confirmed. Dragstedt and Woodward (1952) believe that damage to the ducts is often due to some agent, such as bile, acting from without, rather than to some process acting from within, or to impairment of the blood supply.
(6) Mutilation or perforation of the common duct during the process of exploring it for stone or for fibrosis of the sphincter of Oddi.
(7) During partial gastrectomy for a penetrating duodenal ulcer the lower end of the common bile duct is in danger of being damaged by knife, clamp or suture.-About 30% of all bile duct strictures are observed after partial gastrectomy for the "difficult" duodenal ulcer.
(8) A lack of anatomical knowledge and of the appreciation of the anomalies of the bile ducts and cystic artery.
The Consequences of Bile-duct Injuries
About 15% of injuries to the bile ducts are recognized during the conduct of operation. The correct treatment here is immediate reconstruction, preferably by an axial union between the ends of the duct, and T-tube splintage of the anastomosis-ccholedochostomy. The remaining 850% declare themselves post-operatively by: (a) profuse and persistent discharge of bile through the abdominal incision; should the external discharge cease, the ominous signs of jaundice and an epigastric swelling are quick to announce the gravity of the case; and (b) deepening obstructive jaundice which, in the early phase of convalescence, is often attributed to retained common-duct stone or to the evil effects of blood transfusions.
Some few patients who have sustained some operative injury to the ducts do not display the signs and symptoms of partial or complete blockage until some months or years after cholecystectomy. As fibrosis increases and the channel narrows, the signs of cholangitis and liver damage make a tardy appearance. Repeated intermittent attacks of fever, rigors and jaundice suggest a diagnosis of choledocholithiasis, and in fact such strictures are commonly associated with stone or biliary mud.
The effects of operative strictures of the bile ducts from an economic and social point of view are staggering. The icterus cannot be hidden and prevents normal social intercourse and daily work; the intractable pruritus causes insomnia; rigors, pyrexia, anorexia and a stubborn type of malaise are constant findings; liver damage is progressive and leads to biliary cirrhosis and portal hypertension; and weight loss, due to recurring gastro-intestinal disorders, is marked. On top of all this, it is usual, as I have said, for the patient to have suffered the hopes and disappointments of more than one surgical attempt to restore the flow of bile into the intestines.
Principles of Repair
(1) If the surgeon recognizes that the bile duct has been injured during the course of an operation such as cholecystectomy, he should make every attempt at immediate repair.
(2) If it is at all possible to perform an axial or end-to-end anastomosis and thus preserve the sphincteric mechanism, i.e. by choledochocholedochostomy or by hepaticocholedochostomy, this should be the procedure of choice. (3) If an axial anastomosis is impracticable, the proximal end of the duct should be anastomosed to a loop of the proximal jejunum rather than to the duodenum. When a loop of proximal jejunum is employed, a long entero-anastomosis should be made in order to deflect gastric and intestinal contents away from the biliary-enteric stoma (Fig. 1) . Some surgeons prefer the Roux-Y method, but in my opinion this more complicated type of anastomosis should be reserved for those cases in which the mesojejunum is unduly short.
(4) All anastomoses must be made accurately, without tension, and with not more than six interrupted sutures of medium 000 chromic catgut. Mucosa should always be approximated to mucosa.
(5) When an end-to-end ductal union is performed, the suture line should always be splinted by a T-tube. The long or vertical limb of the T-tube must not emerge through the suture line in the duct, but at a point above or below it.
(6) Longmire's operation should not be considered unless an operative cholangiogram shows that the left and right hepatic ducts are in com-munication. This operation is rarely called for, and in most instances the results from its use are discouraging.
(7) In many cases it is advisable to display the portal vein and hepatic artery (and its branches) before dealing with the duct remnant, which may be extrahepatic, hilar or intrahepatic.
It should be noted that the coring out of a biliary fistula and the implantation of such a fistulous tract into the stomach, duodenum or jejunum is doomed to failure, although in a few published cases the immediate results appear to have been good. Bridging the gap or restoration of bile-duct continuity with the aid of vitallium, polyethylene, rubber, silicone or other tubes is an interesting study in bile-duct surgery. Unfortunately, however, all such tubes or prostheses sooner or later become blocked with cholesterol and calcium bilirubinate deposits and have to be withdrawn at a secondary operation. The ideal prosthesis, or an adequate heterogenous or homologous substitute for an injured duct, has not yet been discovered.
Prognosis
The best results are obtained when the initial repair is carried out at the time of the injury or as soon after the injury as possible. With extrahepatic bile-duct strictures, good results can be anticipated in some 80 % but with hilar or intrahepatic strictures the cure-rate rarely exceeds 25%.
Fully one-third of the patients who have undergone bile-duct reconstruction procedures die within a period of four years or so, either from the operation itself or else from the effects of obstruction, i.e. from suppurative cholangitis, biliary cirrhosis, portal hypertension, hepatic coma, &c. Because of the possibility of an eventual good result, each patient who develops recurrent signs and symptoms of bile-duct stricture should be subjected to yet another attempt to repair it. If patients are symptom-free after four years following bile-duct reconstruction, there is a 90 % chance of complete cure.
